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I. Title of Invention: Internal Tube Gripping Device 

II. Priority Claim: This application claims the benefit of provisional application serial number 
60/427,784 filed on November 20, 2002, which is incorporated by reference herein in its entirety. 

III. Brief Description of the Drawings 

5 Figure 1 is a top view of one embodiment of the internal tube gripping device of the 

present invention. 

Figure 2A is a top view of one embodiment of the gripping arm of the device seen in 
Figure 1. 

Figure 2B is a top view of one embodiment of the linking member of the device seen in 
10 Figure 1. 

Figure 3 A illustrates the device of Figure 1 inserted into a roll of material. 

Figure 3B illustrates the device of Figure 1 prior to being inserted into a roll of material. 

IV. Detailed Description 

Figure 1 illustrates one embodiment of the present invention, internal tube gripping 
15 device 1. Gripping device 1 generally comprises two gripping arms 4A and 4B, two link 
members 20 A and 20B, and flexible tensioning members 25. Gripping arm 4 A is more clearly 
seen in Figure 2A. In this embodiment, gripping arm 4B is substantially the mirror opposite of 
gripping arm 4A when assembled into gripping device 1. Both gripping arms 4 may be cast or 
stamped from the same mold or design and one gripping arm rotated 1 80° on its central axis 7 
20 when the device is assembled. Where the letter "A" follows a reference number, it is presumed 
that there is a substantially identical element with the same reference number followed by the 
letter "B". However, for brevity, a reference number may be used herein without including the 
"A" or "B" when the description pertains to both the "A" and "B" elements. 
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All methods of manufacturing gripping arms 4 (or link members 20), e.g., casting, 
stamping, milling, etc. are intended to come within the scope of the present invention. In one 
embodiment, gripping arm 4 will include an elongated section 6 running substantially parallel to 
center axis 7. One end of elongated section 6 will include gripping end 8 which has an arcuate 
5 enlarged section 10 with teeth 11. The opposite end of elongated section 6 has angled section 
13. In the embodiment shown, a centerline 29 of angled section 13 will be oriented at an angle 
of approximately 120° with center axis 7. However, other angles could be employed with 
correspondingly different lengths of gripping arms and link members. Naturally, other angles for 
angled section 13 are within the scope of the present invention. Gripping arm 4 will include one 

10 pivot aperture 16 at about the juncture of elongated section 6 and angled section 13 and a second 
pivot aperture 28 at the opposite end of angled section 13. In the embodiment shown in Figure 
2A, the overall length of elongated section 6 between pivot aperture 16 and the end of gripping 
end 18 (parallel to center line 7) will be about 8.5 inches. The horizontal dimension (i.e., parallel 
to center line 7) of angled section 13 in this embodiment is about 4.5 inches and the vertical 

15 dimension (i.e., perpendicular to center line 7) is about 6.5 inches. 

Figure 2B illustrates an embodiment of a link member 20 as seen in Figure 1. Link 
member 20 is a straight section having three pivot apertures: front aperture 17, mid aperture 18, 
and rear aperture 19. As seen in Figure 2B, mid aperture 18 is not necessarily positioned 
halfway down the length of link member 20. For example, in one embodiment the overall length 

20 of link member 20 may be 13.5 inches with mid aperture 18 being 4.5 inches from front aperture 
17 and 7.5 inches from rear aperture 19. In the embodiment shown, both gripping arms 4 and 
link members 20 are formed of steel bar stock about 2 inches in width and 3/8 inches thick, 
although many different widths and thicknesses of materials could be employed. Of course, 
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neither gripping arms 4 nor link members 20 are limited to any particular dimensions described 
above and other embodiments of the present invention could have greatly varying dimensions. 
Nor is the material from which gripping arms 4 or link members 20 are constructed limited to 
steel, but could include tensile aluminum, still other metals or alloys, high strength plastics, or 
5 any other material which can withstand the stress placed on the gripping device 1 when in use. 

Returning to Figure 1, it can be seen how in the embodiment shown gripping arm 4A is 
positioned on top of gripping arm 4B and pivotally secured thereto by way of a pivot means 24 
which in the embodiment shown is a pivot pin 21 such as a bolt 22 with a nut 23 threaded 
thereon. The term "pivot pin" is not limited to a bolt and could include any structure pivotally 

10 connecting the two gripping arms together. The link aperture 28 on each of the gripping arms 4 
will be connected to the front aperture 17 of a corresponding link member 20 by way of a pivot 
means 24 (e.g., pivot pin 21). Additionally, the link members 20 will be pivotally connected at 
their mid-aperture 18 by way of a pivot means 24 (e.g., pivot pin 21). A flexible tensioning 
member 25 such as chain segment 26 will be attached by a shackle 30 or other device to each 

15 rear aperture 19 on link members 20. In the embodiment shown, it is preferable that tensioning 
members 25 be of equal length in order to apply equal direction and magnitude of force on the 
link members. In the illustrated embodiment, a central tensioning member or chain 27 is shown 
attached to the chain segments 26 extending from each link member 20. Central tensioning 
member 21 may take the same form as tensioning members 25 or may take a different form. It 

20 can be seen in the embodiment of Figure 1 that the chain segments 26 are joined such that when 
tension is applied to the ends of chain segments 26, a force is exerted on the end of link members 
20 at an inward angle, thereby creating a force component in both the "x" and the "y" directions 
as indicated in Figure 1 . Although force in the x-direction tends to pull gripping arms 4 out of 
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roll tube 41 (described below in reference to Figures 3 A and 3B), force in the y-direction 
simultaneously tends to press teeth 11 more forcefully into the inner surface of roll tube 41. 
While chain segments 26 are shown in the embodiment of Figure 1, flexible tensioning member 
25 could be steel cable, rope or a cord of any other material with sufficient tensile strength to 
5 allow a roll of material to be moved. Embodiments may include two separate tensioning 
members 25 separately or joined together, or a single tensioning member 25 connected to rear 
apertures 19 of link members 20 and also to central tensioning member 27. Other embodiments 
may include rigid tensioning members. 

Figures 3 A and 3B represent how certain embodiments of the invention will be utilized. 

10 Figure 3B shows a roll of carpet or other material 40 (e.g. bulk paper, plastic, corrugated 
materials, roofing materials, etc.) which has a roll tube 41 which typically is of thick paper or 
cardboard. Gripping device 1 with the gripping arms 4 closed together and overlapping one 
another is inserted into roll tube 41. Pushing together the rear portions of link members 20 will 
cause the gripping ends 8 to spread and teeth 11 to engage the inner wall of roll tube 41. 

15 Thereafter, placing tension on chain segments 26 not only exerts a pulling force on roll 40, but 
also causes teeth 11 to more forcefully press against the inner wall of roll tube 41 as discussed 
above in reference to the y-direction force. When it is desired to release roll 40 from gripping 
device 1, it is only necessary to release tension on chain segments 26. If teeth 1 1 have become 
deeply embedded in roll tube 41, slight pressure forcing the ends of link members 20 forward 

20 will cause teeth 1 1 to disengage roll tube 41 . 

Although the present invention has been described in terms of specific embodiments, 
many variations and modifications will be apparent to those of skill in the art. For example, the 
gripping teeth 1 1 may be modified to better grip many different materials from which the roll 
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tube is constructed, whether that material be cardboard, plastic, or composite materials from 
wood and plastic. As another example, the invention could include a method of manufacturing 
an internal tube gripping device comprising the steps of: forming first and second gripping arms 
having an elongated section with a central axis and a gripping end attached thereto and an angled 
5 section extending non-parallel to said central axis and having a connecting end attached thereto; 
pivotally attaching said first and second gripping arms; forming separate first and second link 
members having first and second ends, said first ends being pivotally connected to said 
connecting end of said first and second gripping members; pivotally attaching said first and 
second link members; and connecting tensioning members to said second ends of said first and 
10 second link members. All such variations and modifications are intended to come within the 
scope of the following claims. 
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